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The benefits of education and ot 
useful knowledge, generally diffused 
through a community, are essential 
to the preservation of a free gov­
ernment. 
Sam Houston. 
Cultivated mind is the guardian 
genius of democracy. . . . It is the 
only dictator that freemen acknowl­
edge and the only security that free.. 
men desire. 
Mirabeau B. Lamar. 
RUN-OFF AND lVIE.A.N FLOW OF S01\1E TEXAS 
STRE.A.::.\1S. 
BY T. U. TAYLOR, M. C. E. 
The run-off from any water shed in the west depends upon 
the following factors : 
1. Size of catchment area o.f water shed. 
2. Mean Rainfall. 
3. Regularity of the Flow. 
4. Amount lost by seepage. 
5. Amount used for Irrigation. 
The area of the water shed can be ascertained with a reason­
able degree of accuracy, and the regularity of fiow can be 
ascertained by the construction of hydrographs· based upon daily 
records of gauge heights and flow measurements. 'l'hese can 
only be obtained by establishing gauging stations with observa­
tions daily upon the stage of the height of the river and by 
taking a sufficient number of measurements to establish or de­
termine a rating curve or rating table. 
The regularity of the flow, the mean flow per day, the mean 
monthly fiow, and the mean annual fiow, are data that can be 
obtained only by careful .observations and measurements for 
the station and stream concerned. The writer for the last eigh­
teen years has made observations of measurements upon the 
Colorado river at Austin, Texas, and on many other rivers of 
Texas since 1896. 1feasurements have been taken on the Col.o­
rado at Austin and at Columbus, Texas, on the Brazos river at 
Waco, and on the Trinity at Dallas and Riverside, Texas. 
The results of these observations and measurements are given 
in the tables that follow. Each year required 365 gauge height 
readings, and to obtain the mean daily discharge of the water 
in second-feet, a rating curve .or rating table was generally 
obtained by visiting the station at its highest flood, and then 
taking systematic measurements by current meters as the level 
of the ·water fell. Each station required 365 field observations 
for gauge heights and then 365 observations ag-ain to translate 
these gauge heights readings by use of the rating· table into 
daily discharges. After the daily discharges were obtained the 
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gross sum of the mean daily discharge for the month ·were added 
and the mean average discharge per second for the month and 
year \Vas obtained. Thus each year required over 1095 observa­
tions. The Colorado at Austin for the last eighteen years re­
quired the handling of over 19,500 separate fto\:f or gauge height 
r ecords, while the station at Columbus for the years covered 
required 10,950 operations. The Brazos at Waco required over 
16,300 records, the rrrinity at Dallas over 9,950, the Trinity at 
Riverside over 12,000 records. Thus the three rivers and the 
five stations reported on in the following tables required the 
handling of over 68,000 records and operations. The writer 
has been personally through all of these r ecords and has had 
·them verified, but the work has spun out over many years, 
"watching and waiting." 
The mean rainfalls on the water sheds for each month were 
obtained from the mean rainfalls of the rainfall stations dis­
tributed over the water shed. Where a rainfall station was on 
the border of a water shed it was sometimes used to obtain the 
mean rainfall on its own water shed and the one adjoining. 
The mean rainfall on the 37 ,000 square miles, the water shed 
above Austin, were obtained from the rainfall stations at Abilene, 
..A.ustin, Ballinger, Big Spring, B·rownwood, Coleman, Colorado, 
Fairland, Fredericksburg, Junction, Lampasas, Llano, Menard­
ville, San Angelo, and San Saba. The stations used to obtain 
the mean rainfall on 40,000 square miles, the water shed above 
Columbus, included the fifteen stations mentioned above and 
also Columbus and La Grange. To obtain the mean rainfall 
on the water shed of the Brazos above Waco, rainfall data were 
obtained from Abilene, Albany, Claytonville, Dublin, Graham, 
Haskell, Kopperl, l\1t. Blanco, Panter, Plainview, and Waco, 
making a total of eleven stations. The mean rainfall on the 
water shed of the Trinity above Dallas was obtained from 
Dallas, Fort Worth, Gainesville, and vVeatherford. The mean 
rainfall on the water shed above Riverside was obtained from 
the four stations mentioned above and from the fallowing sta­
tions: Corsicana, Huntsville, Palestine, and Waxahachie. A 
total of 216 monthly records were used on the watershed of the 
Colorado for rainfall data, and a total of fifteen stations for 
each month vvould make 3240 monthly rainfall records that 
were handled to obtain the mean rainfall data. A period of 180 
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months of rainfall data was covered in the records of the Brazos 
at Waco. The eleven stations would give 1980 records for the 
Brazos. A total period of ten years or 120 months were covered 
on the water shed above Columbus. For the 17 rainfall stations 
above Columbus would give 2040 rainfall records for this sta­
tion. In the same way 1980 rain£ all records were used on the 
'vater shed of the Brazos above Waco, 480 records on the water 
shed of the Trinity above Dallas and 1056 on the water shed of 
the Trinity above Riverside, making a total of practically 8,800 
rainiall records. 
In the work of calculation of the run-off, 648 separate calcula­
tions had to be performed to ascertain the run-off in inches. A 
like number of calculations had to be performed to obtain the 
per ernt of run-off, or practically 1300 calculations \Vere per­
formed after the mean rainfall and mean flow for the months 
given were recorded and tabulated. Checking these results 
required the same number of calculations. 
Tt will be observed that the present run-off of the 'rrinity at 
Riverside is much greater than that at any other station. The 
Colorado is very low in percentages on account of the fact that 
possibly one-third of its drainage reaches into the staked plains, 
and it is a rare occurrence when any of the water that falls 
:i lonµ: the Texas and Pacific Railway near the corner of New 
:Jfexico· reaches Austin. The Brazos also reaches up into the 
p1ains eonntry where the rainfall is slight and the g·ronnd thir8ty 
and generally ready to drink up an ordinary rainfall. In the 
case of the Trinity at Riverside, the percents of run-off are 
mnch greater than those at Austin or \Vaco. This is on account 
of the fact that the Trinity for many miles above Riverside. in 
fnct nrarly all the way from Dallas, passes through a wooded 
ccnntry that is somewhat even in its topography. The result 
is that the leaves act as a mattress, serve to hold the moisture 
and the soil does not become so dry and thirsty. Generally 
there is a better ''season'' in thr ground in East Texas than in 
the more westerly portions of the state. 
Where the ·water shed is not long dravYn out and is located 
entirely in a canyon or mountainons section, we may expect 
much greatrr run-offs than can be obtained for rivers of greater 
length traversing wholly, or in part, flat sections of country. 
One thing that makes the per cent of run-offs of the Colorado 
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at Austin small or low, is the fact that a large section of the 
water shed area is in the staked plains or in reasonably fiat 
sections of country from Ballinger west and northwest. 'rhe 
run-offs of the canyon section of the Colorado would be in excess 
of those given in the table. The run-off of the Guadalupe above 
New Braunfels would be much greater than that of a river of 
equal water shed area, and equal rainfall located in a flatter 
or agricultural section. 
In the Medina water shed we can legitimately expect a run­
off much in excess of that of the Colorado for equal rainfalls 
on account of the fact that the water shed above the Medina 
Dam is located in the Edwards Plateau, which is not only hilly 
but largely wooded or grazing, a relatively small per cent of 
which is agricultural. 
CALCULATIONS RUN-OFF IN INCHES. 
Let X=the depth of rainfall in inches on the whole water shed 
that would give the mean annual flow at a station on 
the assumption that none of it was lost by seepage, 
evaporation, irrigation or otherwise. 
A=Area of the water shed in square miles. 
Q=Mean discharge in cu. ft. per second. 
Then for a year of 365 days, we have: 
XX640 AX840X9=30X24X365XQX60
-12 
IIence: 
X=3285 Q-: 242 A 
Then for a year of 366 days, we have: 
X=3294 Q-:242 A 
For the Colorado river above Austin, we have: 
A=37,000. 
Substituting, we have the equation for run-off 1n inches: 
X=Q+2726 
Then for a year of 366 days, we have: 
X=Q-:2718 
The drainage area of the Brazos above Waco is 30,800 sq mi. 
Hence for a year of 365 days, -vve have: 
X=3285 Q-:242X30,800=Q-:2269 
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For a year of 366 days, we have : 
X 3294 Q+242X30,SOO=Q.+2263 
The drainage area of the Trinity above Dallas has an a.rea 
of 5950 sq. mi. 
For a year of 365 days, we have : 
x Q-+-438 
For a year of 366 days, we have : 
x Q-+-437 
The area of the water shed of the Trinity above Riverside is 
16,000 sq. mi. · 
For a year of 365 days, we have= 
x Q+1179 
For a year of 366 days, we have : 
x Q-+-1176 
ANNUAL RUN-OFF DIVISOR 
-
Run-off divisor for a year of Area of water 
Station River shed in 
365 days 366 days square miles 
Austin________________ Colorado_____________ 2726 2718 37,000Colorado_____________ 2947 2938 40,000Columbus-----------­Waco______ _.__________ 2269 2263 30,800Brazos --------------­
438 437 5,950Dallas---------------­ 'l'rinity --------------­Riverside _____________ 1179 1176Trinity------ · -------­ 10 'ouu. 
-
MONTHLY RUN-OFF. 
Let Y~the depth of rainfall in inches on the whole water shed 
that ;would give the mean monthly flow at a station on 
the assumption that none of it was lost by seepagel­
evaporation, irrigation or otherwise. 
A Area of the water shed in square miles. 
Q=Mean discharge in cu. ft. per second. 
Then for a month of 31 days, we have: 
YX640 AX4840X9=60X60X24X31 Q 
Hence: 
Y .279 Q+-242 A 
Then for a month of 30 days, 
Y~270 Q+-242 A 
For a month of 29 days, 
Y 261 Q-+-242 A 
For a month of 28 days, 
Y 252 Q+-242 A. 
-------------------- ----- ---------
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For the Colorado at Austin, 
A 37,000 square miles. 
Hence we have : 
31 days in month, Y =Q-+-32,100 
30 days in month, Y=Q-:33,160 
29 days in month, Y Q-;-34,300 
28 days in month, Y Q-:35,500 
The numbers, 32,100, 33,160, etc., are numbers called the 
Run-off Divisors, that is, the ''Run-off Divisor'' is the number 
by which you divide the mean monthly flow to get the run-off 
in inches. 
To obtain the run-off in inches for any month divide by the 
Run-off Divisor in the table below. 
Run-of divi or for month of 
RiverStation 
31 days 
Au tin----------·----­ Colorado____________ 32100 
Columbu ----------­ Colorado____________ 34700 
Waco________________ Braws -------------­ 21074 
Dallas--------------- 'l'rinity ______ -------­ 5121 
River icle ___________ 'l'rinity -------------­ 13878 
30 days· 
3.3160 
3;).Q()() 
27976 
5329 
14320 
2.'9 days 28 days 
34300 35500 
3 .t()Q37100 
2937028500 
55185713 
1542014900 
In the following tables '' R. F.'' means the mean or average 
rainfall in inches of depth on the water shed. ''Flow'' means 
the mean flow or discharge in cubic feet per second for the period 
mentioned. '' R. 0. '' means the depth in inches that flow 
past the station would cover the water shed. "P. C. R. 0." 
means the per cent that the run-off is of the rainfall for the 
month or year concerned. 
------------------ ---------
--------
------------ --------------
----------------- --------------
-- - ------------ ---------------
--- ------ --- --- ----- --------------
-
---
------------
------------ -- ------------
--------------
----
--------
--------------
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COLORADO RIVER AT AUSTIN, TEXAS. 
Area Water Shed 37,000 square miles. 
An-
Year Jan. Feb. Mar. Apr. May June July Aug. ISept. Oct . • ov . Dec . nual 
----~ 
3.16 2.50 . 59 2 .63 .70 1.16 2 .84 1.90 5 .22 5.06 .26 1.97 27.86 
18:J6 .I! low 
1800 R. F . 
9"20 3000 1000 2i)-00 590 150 1900 478 18'90 4600 1400 1690 1630 
1800 R. 0. .OM .123 .052 .w2 .om .ooo .060 .015 .059 .145 .044 .053 .600 
l&Jt> PORO .91 4 .92 .88 2 .74 2: .70 .40 2 .11 .79 1.16 2.86 16.95 2.68 2.154 
-- _____ ,___ ---------- -----­
2.75 .09 1.20 22.63 
lffi7 .I! low 
1.70 .<Y7 2 .86 1.70 3.49 2.45 .96 2.87 2.4718917 R. F. 
780 300 1310 1390 
1897 R. 0. 
19;).(} 850 1750 1900 3320 3200 570 100(} 800 
.024 .009 .043 .510 
1897 l'ORO 
.061 .027 .055 .. 059 .142 .105 .01 .031 .025 
.87 10. 3.59 2 .254 
--- -·--­
3.58 38.57 1.93 3.46 4 .05 4 .28 1.88 1.08 1.01 
1898 R. F . 1.00 .66 1.17 3 .36 2.80 6.86 2 .03 2.09 1.67 .30 1.40 1.95 25 .37 
18D8 .I! low 200 400 235 1;:;50 930 3270 1300 700 850 280 260 200 1170 
18., R . 0. .006 .013 .007 .0421 .029 .102 .041 .022 .\727 .000 .008 .006 .429 
1898 PORO .57 1.97 .60 1.25 1.03 1.49 1.9'-J 1.05 1.62 3.00 .57 .31 1.691 
18'.;0 R. F. .40 .15 .121 2.98 3.55 6 .59 1.52 .17 1.14 2 .74 2.47 3 .46 26 .36 
18W Flow 200 150 150 130 3200 6270 1080 260 280 200 1480 2750 1740 
1899 R . 0 . .000 .005 .CQ5 .004 .101 .195 .034 .0.CS .009 .006 .046 .086 .639 
189".) PCIW 1.50 3 .33 4.17 .13 2.82 2.96 2.25 4 .71 .79 .24 1.85 . 2 .48 2.424 
-- - --------1---- ---------__ __1 -­
1900 R . F . 1.79 .39 3.26 8.41 5 .60 .66 3 .60 2 . 57 6 .05 3 .52: 1.52 I .98 37.32 
1900 Flow 350 585 330 18800 8100 18001 2410 1980 8450 4870 270011380 4380 
1900 R . 0. .011 .018 .010 .594 .254 .057 .076 .002 .266 .156 .085 .043 1.608 
1900 P RO .61 4.62 .:n 7 .08 4 . 51 8 .63 2 .11 2.41 4.40 4 .41 5.61 4 .38 4 .309 
1901 R. F. .27 1.37 .78 1.12 3.20 .62 2 .36 .85 2.83 .69 1.51 I . 29 rn .10 
1001 .Flow 124-0 1120 910 800 1330 370 1400 463 1470 490 815 480 1040 
1901 R . 0. .Oi39 .035 . 029 .028 .042 .011 .044 .015 .046 .015 .0'26 .015 .381 
1901 PORO 14 .44 2 .55 3.72 2.52 1.32 1.78 1. 7 1.77 1.65 2 .19 1.72 5 .17 2 .366 
rno2 R. F. .70 .46 1.25 1.61 4 .27 ] .37 6 .25 .16 2 .93 1.58 4 .64 1.45 27.66 
190'2 Flow 4 483 732 1711 3052 383 7148 2527 1503 1019 56221 1230 2224 
100'2 R. O·. .015 .015 .013 .0541 .005 .012 .224 .079 .047 .032 .176 .038 .816 
1002 PORO 2 .14 3.26 1.84 3.36 2.17 .87 3.58 49.38 1.60 2 .00 3.78 2.63 i 2 .950 
1003 R . F. 21.00 4.31 1.35 .58 2.22 
Hl03 .!!'low 1276 506() 4 '54 2678 2382 
1003 R. 0. .040 .15'9 .153 .o - .075 
1003 PORO 2.00 3.70 4 .55 14 .68 3 .38 
R . F.1904 .50 1.63 .32 2.06 4.18 3.50 
1004 Flow 33.() 568 394 601 2300 6004 
1004 R. 0 . .010 .018 .012 .(F2J .072 .212 
1004 PORO 2 .00 1.11 3 .75 1.0-2 1.72 6.26 
1905 R. F. ~ 1.51 3.w 5 .oo 3 .69 
1005 Flow 290 335 1401 6554 6267 1404 
1905 R. 0. 
.ooo .on .044 .206 .197 .0-24 
1905 PORO 1.27 ~ 1.4~ 4.12 __5.34 ~ 
1906 R. F. .42 .71 1.03 2..57 3 .05 2.81 
moo Flow 217 247 273 912 1250 3350 
1900 R. 0 . .O<Yl .008· .OW .029 .039 .105 
1006 PORO 1.67 1.13 .87 1.13 1.28 3.73 
----1------ -­
R.1007 .46 3.30 1.10 .77 3 .68 1.66 
Flow1007 217 225 203 145 3400 3100 
R . 0.1907 
.<m .007 .006 .005 .107 .ow 
POROlWT 1.52 - .21 ~~ 2.93 5.86 
R . F . 1008 .47 1.31 1.56 5 .32 5.83 .60 
lr.<JS Flow 515 885 53,<) 9Y701 11100 2.070 
1908 R. 0 . .016 .0-28 .018 .312 .348 .063 
1008 PORO 3.42 2.14 1.15 5.87 5.96 10.50 
1909 R. F. .11 .14 .72 1.09 2.61 3.<Yl 
1009 Flow 350 251 188 34~ 318(' 4520 
1909 R . 0 . .011 .008 .006 .001 . JOO .142 
1909 PORO 10.00 5 .72 .83 1.01 3.83 4.63 
--__1__ -------­
3 .15 2.63 1.38 3 .98 1.06 .01 . .32 23 .64 
2279 1404 801 763 4222 439 320 2157 
.071 .044 .026 .025 .139 .014 .010 .792 
2.26 1.78 1.89 .63 13 .45 .14-0 3 .13 5.350 
1.79 1.69 3.86 2.56 .50 .79 25.41 
2311 843 2254 . 1129 466 376 15')9 
.073 .026 .071 .035 .015 .012 . 587 
4.07 5.3!) l.84 1.37 3.00 1.53 2.310 
2.451 z.54 -.98, i.s1 2.75 1Ji7 1.47 28.09 
1949 7,-x, 488 '.) 505 2W 1918 
.ooi .024 .015 .250 .orn .o09\ .704 
2.41 _:.43 ._.7_ 9.09 .95 I~ _: .506 
4.35 5.73 2 .7 1.1] 1.7 1.37 27.84 
6320 12600 0050 5Jl 300 900 3060 
.194 .3001 .302 .006 .003 .031 1.123 
4.56 6 .28 10.86 . 54 .17 2.26 4 .034 
3.62 ,47 1.26 5.58 4.\30 .66 ,24.33 I 
4680 266 156 3480 3920 949 174(} 
.1451 .oo .oo5 .109 .123 .ooo .639 
4.01 J.70 .40 1.95 2.86 4 .54 2.629 
----------1---­
2.48 2 .37 2 .77 1.82 1.94 .40 26.89 
2030 1- 0 1610 1100 367 566 271(} 
.063 .049 .050 .038 .102. .018 1.005 
2 .52 2.12 1.81 2.09 -~ 4.50 3.741 
2.0'2 1.19 1.43 2.34 1.27 1.18 18.36 
3350 2610 169012701 1160 7681 2120 
.l05 .040 .036 .0 2 .024 .066 .620 
5.M 3'.36 2 .54 3.53 1.06 5,59 3 .377 
-----
-- -
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COLORADO RIVER AT A.usTIN, TEXAs.-Continued. 
I An-Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. nual 
--- ---
I
--- ---------- --- --- ----­
1910 R. F. .32 .68 .41 2.40 2.30 .99 .46 .65 1.86 2.58 .67 1.19 16.64 
1910 Flow 298 417 263 3840 2090 238 444 130 1770 488 195 242 86fi 
1910 R. 0. 
.009 .013 .008 .121 .()66 .007 .014 .004 .036 .OJ5 .000. .008 .318 
1910 PORO 2.84 1.91 i.oo 5.04 2.88 .71 3.22 .61 3.01 .58 .oo .67 um 
------ - - --- -· ----- -------- ----­
1911 R. F. .33 3.01 1.15 4.47 1.14 .54 2.94 2.62 1.76 1.75 .85 3.30 24.14 
1911 Flow 208 3427 484 323~ 1507 312 1702 1270 4 46 368 1781 1205 154.0 
1911 R. o. .ooo .10s .014 .rn-zr .041 .010 .01131 .040 .151 .012 .006 .0381 .565 
~11 POR~ 1.82 3.59 1.22 2.28, 4.12 1.85 1.80 _2·55 8.57 _.69 __2 1.15 ~.34~ 
1
1'912 R. F. .04 1.83 1.67 1.96 1.66 2.48 .72 1.49 .78 2.15 1.45 1.57 17.90 
1912 Flow 390 465 030 701 908 1000 234 601 345 1007 206 4051 59'2 
1912 R. 0. .012 .005 .019 .022 .031 .033 .007 .019 .011 .031 .008 .0131 .217 
1912 PORO 30.02 .73 1.18 1.12 1.87 1.33 I .!Y7 1.28 1.41 4.44 .55 .83 1.212 
--:.i-913 R. F. 1.07 1.32 --:00 1.84 3.22 3.471- .83 l.46 3.48 4.TI 6.52 5.26 34.&> 
1-913 Flow 378 378 320 453 3178 22.10 1639 422 1748 6196 8916 27350 4560 
1-913 R. 0. .012 .012 .010 .014 .125 .070 .051 .013 .055 .195 .281 .858 1.694 
1-913 PORO .71 .91 1.11 .76 3.88 2.01 G.15 .89 1.58 4.15 4.33 16.31 4.869 
-- - -- -- - .-­
Mean R. F. .86 1.42. 1.31 2.76 3.18 2.44 12.43 J .70 2'.62 2.50 1.89 1.61 25.07 
Mean Flow 54.5 1093 85.5 3140 3270 2.180 2:~ "6 1552 2224 2310 1615 2437 2001 
Mean R. 0. .017 .032 .027 .102 .1()4 .072 .<'72 .049 .069 .0172 .048 .076 .736 
Mean PORO 1.98 2.26 2.06 3.70 3.2u I 2.80 3.00 2.88 2'.56 2.88 2.54 4.72 2.913 
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COLORADO RIVER AT COLUMBUS, TEXAS. 
Area Water Shed 40,000 square miles. 
An-
Year Jan. F eb. Mar. Apr. May June July Aug. Sept. Oct. Nov. D€c. nual 
-­ -­-­-­-­ - - - - -­ - ­
- -
-­ - - -­
- -
1904 R. F. .48 1.74 .30 2.16 4. 28 3.44 1.88 1. 58 3. 88 2.72 .56 .95 25 .41 
1904 Flow 699 840 587 1046 5572 5627 2494 1965 2705 2102 1396 1664 2225 
1904 R. 0. .020 .0'23 .017 .029 .160 .156 .072 .036 .075 .061 .039 .048 .757 
1904 PORO 4.16 1.32 5.67 1.34 3. 57 4.53 3.71 3. 53 1.81 2. 22 6 .96 5. 01 2.978 
- -­
-­-­-­-­
- - - - -­
-­- - - - -­- - --· 
1905 R. F. .65 1.63 3.95 5.18 3.84 2.64 2. 55 .98 1.87 2.82 1.92 1.60 28.09 
1005 Flow 895 1044 4115 6775 11830 4194 3303 2166 1366 1622 1611 1377 3358 
1905 R. 0. .026 .0'28 .182 .188 .341 .116 . (X) 5 .062 .038 .046 .044 .040 1.139 
1905 PORO 4.00 1.72 2.95 3.99 8.79 4.39 3.71 6.34 2.02 1.64 2.28 21. 50 4.055 
- - ---­-­
-­ - - - - -­-­-­- - - - - -· 
1906 R. F. .42' .71 1.03 2.57 3.05 2. 81 4.35 5.73 2.78 1.11 1.78 1. 37 2'7 .84 
1906 F low 1180 1890 1300 1220 1570 3780 30 0 0040 4430 1800 1400 1420 2730 
1906 R. 0. .034 .051 .037 .039 .045 .105 .088 .272 .122 .052 .039 .041 .926 
1900 PORO 8.08 7.18 3. 58 1.44 1.47 3.72 2.01 4.9'1 4. 38 4.67 2.18 2..98 3.326 
- - ---­ - - -­-­-­- -
- - - - -­ - - - - - - -­-­
1907 R. F. .52 .57 1.19 .90 '3.93 1.67 3.78 .58 1.22 5.80 4. 56 .94 24.33 
1907 Flow 1190 1260 1130 951 5630 5130 4210 1260 514 4010 8960 2720 3090 
1907 R. C. .034 .039 .033 .rm .162 .014 .121 .035 .014 .111 .250 .079 1.049 
1907 PORO 6.53 6.84 1.74 3.00 4.13 .84 3.21 6.03 1.15 1.92 5.48 8.40 4.318 
- -­ -­-­-­ - - - - - - -­-­- - -­-­-­
1008 R. F. .57 1.66 1.54 5.34 5.57 1.20 2.64 2..34 2.79 1. 75 21.16 .58 26.89 
1908 Flow 1060 2830 1200 9190 12500 4060 2520 1920 1770 1410 1120 1120 3400 
1008 R. O. .031 .<Y76 .034 .2.53 .360 .113 JY72 .055 .049 .041 .031 .032 1.157 
1908 PORO 5.42 4.57 2.21 \ 4.74 6.44 9.43 2. 96 2.35 1.76 1.49 1.44 5.52 4.i300 
- -
~
-­ - -
-­
-­-­ - - -­-­
-­-­-­
1909 R. F. .00 .?.6 .00 1.21 2.88 2.96 2..49 1.26 1.46 2.36 2.75 1.55 18.36 
1009 Flow 9'24 666 544 656 2050 362<> 2560 1620 1050 20'20 1950 2570 1600 
1909 R. 0. .026 .018 .015 _018 .059 .101 .072 .046 .029 .057 .055 .0!74 .573 
1009 PORO 28.91 6.9'2 2.17 1.48 2.04 3.72 2.88 3.65 1.98 2.41 2.00 4.77 2.577 
-­ - - - -­
-­-­-­
-­
- - -­-­-­-­-­
--· 
1910 R. F. .45 .85 2.41 2.41 2.46 1.04 .64 .65 1.94 2.57 .73 1.57 17.32 
1910 Flow 931 682 355 3680 2750 986 682 183 1710 954 579 1050 1200 
1910 R. 0. .0'26 .018 .010 .102 .079 · .0'25 .019 .005 .047 .007 .016 .030 .@ 
HHO PORO 521. 75 2.lZ .41 4.22 3.23 2.45 2.96 .77 2.42 1.05 2.19 1.92 2..352 
-­-­-­-­
- -
-­ -- - -
- --­-­
-­
1911 R. F. .34 3.02 1.46 4.46 1.68 .50 2.96 2.54 1.76 1.97 .98 3.69 25.00 
1911 Flow 576 2330 1780 4251 4170 864 1799 1820 4729 1040 715 2.418 2209 
1911 R. 0. .016 .061 .051 .171 .121 .024 .052 .0521 .131 .030 .020 .069 .749 
1911 PORO 4.00 2.03 3.49 2.62 7.19 4.80 1.75 2.02 .75 1.56 2.,D'l 1.87 2.996 
- - - - ­-­-­-­- -
-­
- - - ­ - - - - - - -­
- -
1912' R. F. .09 2.22 1.76 2.14 21.34 2.62 .81 1.66 .77 21.66 1.54 2.34 19.07 
1912 Flow 9'50 1888 1764 1650 2.280 2132 792 724 1)31 1698 796 1310 1458 
1912 R. O. .007 .051 .051 .046 .065 .060 .022 .02.1 .026 .044 .022 .037 .496 
1912 PORO 30.00 2.28 2.79 2.15 21.78 2.29 2:. 71 l.W 3.37 1.6'5 1.4!3 1.57 2.603 
-­--­-­-­-­-­-­- - - - - -
-­ - - - - -·-­-­
1913 R. F. 1.12. 1.56 1.21 1.84 3.01 3.26 .92 1.57 4.20 5.06 6.41 5.80 36.00 
1913 Flow 450 1370 1670 398 5960 3096 2522 1017 ]899 10085 7348 268.51 5280 
1913 R. 0. .013 .026 .047 .011 .172 .086 .073 .009 .053 .291 .200 .077 1. in:l2 
100.3 PORO 1.16 1.66 2..88 .00 5.71 2.91 7.94 1.84 1.27 5.74 3.·17 1.33 4.978 
- -­ -­-­-­-­-­ - - -­-­- - - - - - - -
-­
Mean H.F. .47 1.42 1.55 2.82 3.30 2.21 2.30 1.89 2.27 2:.88 2.34 2.04 24.84 
Mean Flow 886 1480 1444 2J982 5431 3341 2300 2231 2110 2675 2.587' 4250 2664 
Mean "!'.{. o. .025 .039 .041 .083 .156 .093 .009 .064 .059 .077 .072 .122 .905 
Mean PORO 5.32 2.73 2.62 2.95 5.04 4.20 3.00 3.38 2.61 2.66 3.06 5.92 3.45 
l 
--
---
--
---
---
---
----
----
--
-- ----
---
---
--- -
----
--
----
------
------
------
------
--
----
--
----
------
--
----
------
-- ----
----
--
--
----
----
----
--
--
------
--
--
------
--
------
--
------
--
--
--
--
--
--
----
----
----------
-----
----
----
------
------
------
------
------
------
----
--
------
------
----
-- --
--
----
---
--
--
--
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B'RAZOS RIVER AT wACO, TEXAS. 
_i:\..rea Water Shed 30,800 square miles. 
An-
Year Jan. Apr.Feb. Mar. May J June' July Aug. Sept. Oct. ~ nualN Dec. I~--
1&19 R. F. .54 .23 .11 2.03 3.58 8.05 2.73 .n 1.23 2.52. 2. 71 2 . 97 26. 94 
2(:)!l&YJ Flow 205 168 104 1610 ff/27 641 1549680 990 5!741 3060 2732 
189~ R. 0. .007 .006 .004 .059.009 .34.8 .358 .024 .006 .037 205 .113 1.205 
1899 PORO 1.29 2.61 1.74 1.65 4.32.44 13.11 .49 1.4710.43 7. 56 3.81 4.477 
1900 R. F. .281.04 1.85 6.65 4.68 2.2 4.00 2.35 7.13 3.44 56 .46 34.79 
1900 Flow 2ro 2,'385746 11126 7400 5017SW 3165 4360 1 670 68'.) 453115498 
1900 R. 0. .0-25•<.xY7 .003 .397 .179.273 .117 .554 .161.088 059 .0-251 2. 207 
1900 .67PORO' 8.93 5.97 5.83' 7.81.78 2.92 3.72 7.77 4.67 10. 24 5.42 6.350 
~----
1001 'R . F. 4.12 1.43.03 1.99 1.26 1.12 1. 45 .57 17 .39i.83 I .96 2.52 .95 
1001 Flow 391 449 305 677 3006 2762 326188 540 791 286 2'"201 8391901 R. O. .014 .0-24 .112.0151 .011 .098 .00'7 .020 .0-28 .012 010 .008 .370 
1901 POR01 46.7 .80 1.12 1.26 2.74 7.22 1.15 1.27.56 1.73 69 1.41 2.129 
____,__ 
R. F.1902 7.72 .17.19 •'l17 1.30 4.65 i.;w 4.08 1.03 27.071.60 2.31 I 2.45 
100-2 1609 ]230 4491 '1491 2694F'low 12528 235484 74 995 1062 428'l 2123 
1902 .462 .058 .045R. 0. .002 .087 161 .055 1.187.003 .037 .038 .158 .076 
1002 5.94 51.2PORO 1.57 3. 93 5.42 4.3892.32.71 2.93 3.38 5.90 2.44 I 1.84 
~
-
2.16 2.061900 R. F. 3.69 1.65 07 .12 24.441.62 4.37 1.75 .82 2.10 4.00 
14401903 Flow 791 604 3775 501 ·165 20021004 5860 6532 1111 662 1580 
.053 .029 .0-21 018 .006 .8831903 R. 0. .139.037 .196 .2':11 .040 .024 .036 
2.45 1.41 5.69 8.41 25.14 5.00 3.3661900 PORO 2.44 4.47 1 .12 13.38 4.9-2 1.39 
-
1.50 1.981904 3.35 3.19< 25 .25 22.64R. F. 1.11.85 4.07.50 1.76 3.63 
5()8 238 11801697 1757 H28 19221904 Plow 115 305 376 528 2245 3341 
.063 .041 .0711904 .065 018 .008 .521R. 0. .004 .010 .014 .019 .083 .119 
4.20 3.26 1.22 2.27 7. 20 3.20 2.301100! PORO· .47 .90 .70 1.08 2.24 2.92 
4.75 1.58 2.90 1.22 2.28 2.07 38.251005 R. F. 1.09 2.09 4.39 5.91 5.25 3.74 
5771 22761005 1906 1561Flow 718 931 3775388 585 1642 7347 189...80 3. 8 
.084 .068 .058lOOf> 020 . 034 1.664R. O. .014 .139 .213.019 .061 .263 .675 
5.27 2.34 4.771905 1.14 I 1.64 4.355PORO 1.28 3.70 4.47.91 
--
1.39 4.82 rn.85 
1906 R. F. ..60 1.10 1.21 1.75 2. 77 1.13 32.822.96 3.98 4.08 4.39' ~.80 14.24 
1006 Plow 3000 4020 30'20548 733 1400 640 1270 2350352 547 3970 1 8610 
1906 R. 0. .020 .024 .114 .14.8 .108 .052 .023 .047 1.036.013 .019 .146. .308 
19)6 PORO 3.33 2.612.18 3.07 2.54 2.95 83 4.16 3.1561.07 .64 3.66 __ ,__7.55 
~
1007 R. F. 1.07 .22 3.36 1.09 4.79 3.18 1.66 25.34.Frr1.04 1.17 4.90 2.13 
1007 Flow 3400~7 858 376 2560 2590 3440 1850580 557 351 2810 3670 
1907 R. 0. .125 .032.031 .014 .10 095 .127 .816.019 .021 .014 .104 .136 
1907 PORO 2.88 3.68 2.93 1.63 3. 07' 7.62 3.2208.62 2.07'2.03 2.131.19 6.32 
1.9'.)10C6 R. F. 4.80 2.02 2.75.58 1.0 2 .22: . 32 30.631.38 6.88 6.97 1.36 
1908 Flow 1060 9"261220 777 4441500 218 365 43401310 19100 22000 3120 
1908 R. O. .039 .029 .033 .016.045 .050 .008 .013 1.918.048 .683 .812 .111 
1908 .81PORO 1.44 1.207.68 
--
.81 .36 4.07 6.2684.57 3.47 9.95 11.64 8.22 
1909 R. F. .09 .35 .71 .47 2.23 2.484.36 3 .97 1.89 21.63i. 51 I 2. 72 . 75 
'2f11900 Flow 32 22 32 359 1410 1134610 230354 437 7750 866 
1909 R. O. .001 .001 .001 .001 .013 .052.013 .165 .004 .000 .016 .286 .382 
moo PORO 1.11 .29 .14 .21 .58 .86 1.913.77 
--
.52 .36 .41 15.05 1.768 
1910 R. F. 1.221.14 1.761.48 _41 1.15 117.24.51 .76 1.26 1.77 3.53 1.51 
1910 Flow 170 19 616 270114 191 79 56 57642 1420 3290 620 ]910 .006 .001R. 0. .002 .010.004 . 006 .003 .00'2 .2~4.015 .051 .121 .022 
1910 .53 
--
.0PORO .81 1.48 
--
.56 . 7 4 .18 1. 458.7 .12 2. 7 3.42 1.45 
1911 R. F. .38 3.79 1.19 3.28 4.91 2.90 2.18 J.24.77 .46 .62 4.28 26.15 
1911 Flow 11149 241 444 4030' 1720186 5169 17437 81 2340I J2.<J71911 R. O. .000 .037 .009 .149 .064.016 .185 .006 .007 .001 .003 .086 .572 
1911 PORO .00 
--
.97 .76 3.05 2.21 
--
.48 .91 .22 8.44 
--
.48 .48 2.06 2.188 
1912 R. F. .01 1.77 2.48 2.11 2.22 2.79 i.g3.92 3.28 1.74 .42 1.37 21.07 
1912 Flow ]lfi()423 ]40()577 1144 1026 413 4470 646 ·1427 240 127 1090 
1912 R. 0. •(}?)').016 .019 .042 .004 .G43 .O.j3.015 .165 .0'23 .009 .005 .4>12
,.,0 '""21912 PORO 1.60 1 . I 91.68 .19 1.92 1.18 1.63 I 5.04 l.j) 2.75 2.14 .37 2.288 
----
------------
-- ------
------------------
Annual Flow and Run-Off of Some Texas Stre(Jfm;S 13 
BRAZOS RIVER AT wACO, TEXAS.-Continued. 
-
An-
Apr. JulyYear May Jum Aug.' Sept.IOct. Nov. Dee. nualJan. Feb. Mar. 
-----. 
3.28 5.32 4.113.24 3.51 1.14 1.08 4.26 31.98191<3 R. F. 1.01 1.04 1.15 2.28 
3642 67701528 550 6799 2.4800 44501913 Flow 342 791 5190 W73frl 189 
.243.0'20 .130 .250R. O. .006 .013 .0'28 .191 .071 .056 .916 1.9621913 .003 
2.04 3.06 7.62 4.55 22.50 6.1355.92 4.88 1.861913 .57 1.14 1.22PORO .29 
26.5(73.00 2.763.01 1.!n. 2.31 2. 0'2IZ.76 3.72 1.55Mean R. F. .64 1.35 1.44 
24133235 1638 1829 1666 3126 2~~374 870 3055 5008 3499Mean Flow m 
.086 .067 .060 .115 1.031.060.014 .029 .037 .109 .188Mean R. 0. .1251 .118 
3.13 3.12 2.78 2.97 7.424.16 3.82 3.5902.18 2.58 5.052.14 3.98Mean PORO­
-
14 Bulletin of tke University of Texas 
TRINITY RIVER AT DALLAS, TEXAS. 
A.rea Water Shed-5950 square miles. 
I Aug.' Sept. IOct. An­Year.I Jan. Feb. Mar. Apr. May June July Nov. Dec. nual 
-­-­
-­-­-­-­
-­-­
-­-­---­-­
1904 R. F. 1.38 1.71 2.99 3.09 4.29' 6.04 1.32 1.64 2.38 5.34 .09 .48 30.76 
1904 Flow 159 163 1080 758 892 1380 195 264 245 228 152 130 470 
1904 R. 0. .031 .0'29 .214 .144 .175 .026 .038 .052 .046 .044 .0-28 .025 1.076 
1004 PORO 2.23 1.69 7.l?J 4.66 4.07 .43 2.88 3.16 1.36 .83 31.11 5.21 3.497 
-­
~
-­-­-­-­-­ -­
--­-­-­
~
-­
1005 R. F. 1.97 2.29 3.94 6.18 6.31 3.81 8.36 1.05 2.05 3.36 3.62 4.15 45.78 
1005 Flow 185 242 779 2780 5460 811 3970 S40 239 501 105-0 1450 1480 
1005 R. 0. .036 .042 .154 .521 1.138 .154 .771 .066 .045 .008 .197 .283 3.379 
1905 PORO 1.83 1.84 3.91 8.42 17.95 4.04 9.22 6.28 2.20 2.92 5.46 6.83 7.382 
~
-­
-­-­-­-­ -­---­-­-
~
-­
1006 R. F. 1.14 2.18 2.42 3.61. 7.42 4.23 4.82: 4 .19 4.47 1.18 2.00 1.40 39.06 
1906 Flow 535 1480 733 993 5370 2.600 1600 1830 1510 285 270 332 1470 
1906 R. 0. .110 .261 .146 .186 1.100 .505 .312 .356 .284 .056 .051 .065 3.356 
1906 PORO 9.65 11.84 6.03 5.16 14.85 11.94 6.47 8.47 6.35 4.75 2.55 4.64 8.5&) 
-­ -­-­-­-­-­
- -
-­-­-­-­
-·-­
-­-­
1907 R. F. .90 1.32 1.05 2.~ 6.45 1.89 3.42i 1.55 1.86 4.23 5.24 2.66 31.49 
1907 Flow 344 282 421 315 2246 2769 1003 235 171 1103 972 1364 993 
1007 R. 0. .067 .049 .082 .059 .438 .518 .196 ,00} .032 .215 .184 .266 2.207 
1007 PORO 7.45 3.72 7.81 2.43 6.81 .277 5.76 3.04 1.74 5.08 3.38 10.00 7.199 
- - -­-­-­-­-­-­ -­-­·-­-­-­-­-­
1908 R. F. .98 2.63 2.87 8.50 9.10 ' 4.51 2.85 1.60 3.70 4.07 1.85 .39 42.62 
1908 Flow 380 1382 861 9680 1488 4660 1861 487 456 123-0 404 552: 3068 
1908 R. 0. .074 .250 .168 1.813 .291 .874 .362 .0% .085 .241 .075 .108 7.021 
1908 PORO 7.55 9.54 5.85 21.16 3.19 19.35 12.64 5.94 2.27 5.90 4.04 27.64 16.477 
-­ -­-­
-­-­-­-­ -­-­-­-­~J 3.50 -­1009 R. F. .27 .44 .88 1.40 1.40 2.93 .18 2.37 1.00 2.60 22.81 
1909 F1ow 254 446 329 310 247 934 901 905 264 562 612, 797 554 
1009 R. 0. .049 .077 .064 .058 .048 .175 .176 .177 .049 .109 
.1121 .156 1.264 
1009 PORO 18.12 17.48 7.27 4.14 3.43 5.96 97.68 7.47 4.90 4.18 3.31 4.44 5.546 
-­
-----------­ 2.Q ~I 2.21 1.08 ~ 1.48 121.51 1910 R. F. 1.26 1.50 .99 3.94 4.47 1.53 
1910 Flow 235 238 186 813 783 776 !MO 538 723 400 418 667 571 
·1910 R. 0. .046 .041 .036 .157 .153 .145 .181 .105 .135 .om .078 .131 1.304 
1910 PORO 3.66 2.72 3.62 4.01 3.42 9.52 8.85 18.10 6 .08 8.43 19.01 8.84 6 .000 
-­ -­-­-­-­-­
-­
-­-­-­-­-­-­
-­
1911 R. F. .40 3.86 1.68 2 .79 .78 .72 4.82 4.43 2.05 1.58 .83 4.48 28.68 
1011 Flow 251 216 196 20-2 161 144 504 570 120 184 157 134 327 
1911 R. O. .049 
.0371 .038 .037 .031 .rm .rm .112 .022 .036 .029 .028 .746 
1911 PORO 12.25 .00 2.20 1.33 3.97 3.73 2.04 2 .51 1.072 2.26 3.50 .58 2.60t 
---­ ---­
-­
-­
1912 R. F. .08 1.41 4.91 3.28 2.01 4.81 
.74 5.94 .62 1.88 .65 1.81 28.]5
H>l2 Flow 180 164 52.I 1615 506 935 916 J23 ]80 224 200 w~ 510 
1912 R. 0. .0-35 .030 .102 .231 .099 .175 .176 .024 .028 .044 .037 .0~6 1.167 
1912. PORO 4.37 2.13 2.08 7.02 4.8'2 3.64 23.75 4.04 4.51 2.33 5.68 1.98 4.146 
-­
-­-­-­-­-­
-­
-­-­-­
-­
-­-­-­
1913 R. F. Z.33 1.09 1.59 2.31 3.46 2.85 2 .93 .26 5.75 2.99 6.20 5.34 37 .09 
1913 Flow 1 7 185 181 399 007 279 415 179 414 800 171 0 (30~ %Y7 
1913 R. O. .036 .032 .035 .075 .168 .052 .081 .00!5 .f'/77 .175 .3~] 1.282 2.2(i3 
1913 PORO l.&i 2 .94 2.20 3.25 4.86 1.82 2.77 13.47 1.34 5.85 5.J8 13.3<) 6.lOJ 
-­
-­--­-­-­-­
-­
-­-­-­-­-­-­
-Mean R . F. 1.07 1. ! 2.33 3.75 4.57 3.33 ? .1 :­ 2.8f, 2.61 2.88 2.42 z.m 32.80 
Mean Flow 271 48') 529 1790 1802 15.38 12:W f'47 4~2 fi'l8 59::; J~lft 104.4 
Mean R. O. .053 .0 7 .106 .336 .351 .2 5 .9~8 .rn7 .081 .]12 . l] 2 .236 2.378 
Mean PORO 4.94 4.72 4.55 8.96 1 .61 1 8.81 7.53 4.54 3.10 3.92 4.58 9 .20 6.760 
Annual Flow and Run-Off of Som.e Texas Strea;ms 15 
TRINITY RIVER AT RIVERSIDE, TEXAS. 
Area Water Shed 16,000 square miles. 
Year 
1903. 
;1903 
1903 
1903 
-­
1004 
1904 
1004 
1904 
-­
1005 
1905 
1905 
1005 
1906 
1906 
1006 
1006 
- -
1907 
1907 
1907 
1907 
- -
1908 
1908 
1908 
1908 
-­
1909 
1900 
1900 
1009 
- -
HllO 
1910 
1910 
1910 
- -
1911 
1911 
WU 
1911 
1912 
1912. 
1912 
1002 
-­
1913 
1913 
1913 
1913 
M~an 
Mean 
Mean 
Mean 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. 
- - - ­ -­-­-­
-­
-­- ­ -­-­R. F. 2.58 5.83 3.76 .81 2.14 4.14 5 .14 1.15 3.77 4.32 
Flow 7302 13689 252.7( 10049 1780 1849 8320 6572 537 5219 
R. 0. .526 .851 1.84 .723 .128 .133 .60 .475 .039 .376 
PORO 2.15 14.58 4.88 39.38 6.32 2.00 11.66 41.50 1.03 8.73 
-­-­
-­
-­-­-­-­-­-­-­
R.F. 1.32 2.04 2.01 3.49 4.78 5.29 2.59 1.66 3.02 3.95 
Flow 779 3232 1724 7185 10000 6272 1648 973 1274 240 
R. 0. .056 .21.6 .123 .503 .721 .437 .118 .069 .089 .017 
PORO 4.24 10.58 6.13 14.40 15.04 8.28 4.55 4.16 2.96 4.31 
-­-­
-­-­-­
-­ -­-­-­-­
R. F. 2.19 2.94 5.0'2 6.97 5.74 4.54 6.66 .83 l.75 2.99 
Flow 1108 4064 9716 15310 30260 24180 20070 8136 682 1848 
R. 0. .f179 .262 .7"10 1.068 2.100 1.674 1.442 .586 .048 .133 
PORO 3.78 8.87 14.15 15.32 38.21 36.82 21.32 70.60 2.74 4.44 
- - -­
-­
-­- - -­ - - -­-­-­
R. F. .88 2.41 2.07 2.72 5.84 4.41 3.94 3.73 3.46 1.78 
Flow 13200 10300 5840 6240 11200 15500 3450 7450 3530 1650 
R. 0. .949 .665 
.4201 .436 .806 ·l.082 .249 .536 .249 .118 
PORO 100.71 27.6 20.2. 16.04 13.8 24.6 6.34 14.7 7.24 6.62 
R. F. 1.08 1.61 1.50 2..81 8.22 ~.10 2.52 1.01 2'.25 4.66 
Flow 3780 12&5 2704 126:5 14040 20488 4700 497 811 2510 
R. 0. .272 .002 .195 .088 1.011 1.426 .344 .036 .057 .18'2 
PORO 25.20 4.99 12.95 6.68 1.22 6.78 13.65 3.00 2.56 3.88 
- -
-­-­-­- - - -
- - - - - - -­
R. F. 1.08 3.26 2.50 7.?:l 9.21 3.09 2.25 2..58 i3 .54 2.92 
Flow 8610 14100 6070 11766 31600 40966 2.740 2721 2319 1008 
R. 0. .620 .!}39 •4"38 .821 2.262 3.422 .197 .100 .162 .072 
PORO 57.4 28.8 17.6 11.15 2.45 11.04 8.72 7.55 4. 57 2.46 
- - - -
-­
---­-­
-­
-­ - - -­
R. F. .29 1.27 1.42 1.68 1 2.76 2.98 .77 1.80 .80 2.92 
Flow 672 754 842 689 1007 1529 1220 472 370 388 
R. 0. .948 • 049 .001 .044 .074 .100 .088 .034 .026 .007 
PORO 16.55 3.86 4.35 2.63 2.68 3.54 11.41 1.88 3.25 .92: 
-­ - - -­-­- - - -
- - - - - - - -
R . F. 1.14 2.41 1.48 3.91 5.34 2.02' 2.16 .83 1.76 1.16 
Flow 770 1560 640 6813 4900 1536 1140 366 392 3'20 
R. 0. .055 .101 .046 .476 .352 .106 .032 •Cf27 .0'27 •{)213 
PORO 4.83 4.28 3.10 12.17 6.58 5.24 3.79 3.27 1. 53 1.96 
-­-­
-­
- - - - -­-­-­ - - - ­
R. F. .36 3.58 2..64 5 .33 1.24 1.08 4.73 3.16 1.~ 1.60 
Plow 910 915 1290 7200 2520 343 1320 4~ 1485 216 
R. 0. .065 .059 .004 .510 .18'2 .024 .004 .005 .104 .01 5 
PORO 17.05 1.64 2.54 9.58 11 .66 2.21 1. 99 1.18 6 .73 .95 
~
-­
-­ - -
- - -­ -­
- - -­ - -
R. F. .<38 1.82 5. R9 3 .45 2.41 3.87 .77 4.24 .70 2.46 
Flow 1070 445 7083 9427 41 20 1257 74;:} 224() 305 342 
R. 0. .077 .0'29 . 5')') .655 .200 .O.Q8 .054 .161 .~1 .024 
PORO 20.12 l.W 9.43 18. 98 12.29 2. 28 7. 01 3 .79 3.00 .97 
-­-­-­-­- - -­
-­
-­- - - -
R . F '. 2.44 2.08 1.78 2.84 3 .26 2. 4 ! Z.14 .31 6.05 3.64 
"Flow 431 Of'i7 200 um 191? 7<'.Q 3~M 47'2. il2R3 432() 
R. 0. .031 .062. .017 .017 .105 .137 . ()!)3 .261 .034 .084 
PORO 1.27 2 .ro .96 3 .68 4.19 2 .16 12 .20 10.95 1.39' 8.51 
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